Using Finnish micro-level data, this paper maps out whether migration decisions can be affected by income policy interventions. The analysis focuses on individuals living in peripheral regions and it distinguishes peripheral migration from growth-centre migration. In support of the human capital hypothesis, the estimation results imply that migration decisions can be affected by income policy interventions. For example, an intervention that would increase an individual's expected disposable income by 10%, given that s/he does not move to a growth-centre region, would decrease his/her probability of growth-centre migration by approximately 12%. However, the impact appears to be modest compared, for example, to the impact of education on migration.
INTRODUCTION
In recent years the direction of migration has been towards centres of population growth in Finland (PEKKALA, 2000; HAAPANEN, 2003) .
1 At the same time, peripheral regions have lost a significant proportion of their human capital, as the young and educated move after better jobs and a more versatile cultural environment (RITSILÄ, 2001; RITSILÄ and HAAPANEN, 2003) . If this phenomenon continues, it will lead unavoidably to the concentration of human capital in just a few regions. The Norwegian experiments applying differentiated taxation schedules (HANELL et al., 2002) has given rise to public debate on the role of income policies in Finnish regional policy. However, individually focused regional policy measures have not been applied in Finland so far.
This study contributes to this regional policy debate by mapping out whether migration decisions can be affected by income policy interventions in the first place. The analysis is based on Finnish micro-data for 1993-95, and it focuses on individuals living in peripheral regions. It is assumed in this paper that income policy interventions operate through changes in individuals' disposable income. Accordingly, the effect of expected disposable income on the migration decision is modelled. 2 Empirical estimations are based on a random parameters logit model, which allows us to distinguish the determinants of peripheral migration from the determinants of growth-centre migration.
Policy implications are discussed by means of an example illustrating the effects of changes in individuals' expected disposable income on the likelihood of migration.
A THEORETICAL FRAMEWORK
Assume a country is divided into two regions, namely growth-centre and peripheral regions. In this analysis, only the migration decisions of individuals living in the peripheral regions are considered. It is logical, therefore, to assume that an individual i may choose among three migration alternatives (j = 0, 1, 2). S/he may:
 stay in the current peripheral region (j = 0),  migrate to another peripheral region (j = 1), or  migrate to a growth-centre region (j = 2).
Following the human capital framework (SJAASTAD, 1962) , it is assumed that migration decisions are based on an evaluation of the costs and benefits associated with each alternative. Let the present value of expected (lifetime) disposable income, ij W , represent the benefits associated with alternative j, and we obtain ) , , (
where ij w is gross income, r is the discount factor and ij  is a vector of taxes levied on gross income. In addition, let ij C denote the present value equivalent of the costs associated with alternative j, including the actual costs of moving as well as the psychological costs (for example, leaving family members, relatives and/or friends).
Then, the rule underlying the migration decision is that an individual i will compare present values of the three migration alternatives:
and choose the location where ij PV ln is maximized. 3 The present value is expressed in natural logarithmic form to take account the nonlinearity of income streams (see MINCER, 1974 The specification of the empirical model can be then expressed as: estimates from the three subsamples (j = 0, 1 and 2) will not necessarily result in unbiased estimates, because individuals sort themselves into the regions that suit them best. The subsamples may not be randomly selected from the full sample (the so called self-selection problem; see HECKMAN, 1979; LEE, 1983; TUNALI, 2000) .
To obtain consistent estimates of ij W ln for all the alternatives, income equations corrected for selection for the stayers, periphery migrants and growth-centre migrants are specified as (see LEE, 1983) : Secondly, the census data do not provide any direct measure of the costs, ij C , and therefore of the ratio ij  . As in ISLAM and CHOUDHURY, 1990 , the costs of alternative j are assumed to be related to a vector i Z by
where j  is a vector of fixed parameters, ij  is an i.i.d. normal error term, and the vector i Z contains personal, household and location-specific characteristics; these are discussed in more detail in the next section (see Table 1 ).
Equations (5) and (6) allow reformulating the migration model (4) as: 
DATA AND VARIABLES
The data set used in the empirical study is a one-percent random sample drawn from the 
TABLE 1 AROUND HERE
In order to obtain expected disposable income for 1995, three income equations were estimated (see eq. (5) Table 1 for mean values).
Alongside expected income, a variety of other factors controlling for the costs and benefits of migration are included in the model. The propensity to move is likely to diminish with age and increase with the individual's level of education (SJAASTAD, 1962; ANTOLIN and BOVER 1997; RITSILÄ and OVASKAINEN, 2001; RITSILÄ and HAAPANEN, 2003) . Marital status, spouse's employment and presence of children may indicate the existence of additional local household ties, as well as affecting the direct costs of moving (MINCER, 1978; NIVALAINEN, 2004) . Previous studies also clearly show that home-owners have a low propensity to move (HENLEY, 1998; TERVO, 2000; RITSILÄ and OVASKAINEN, 2001) .
Personal unemployment and high regional unemployment may encourage migration (PISSARIDES and WADSWORTH, 1989; KAUHANEN and TERVO, 2002) . Correspondingly, migration propensity is likely to decrease with work experience. A negative association is expected between initial earnings and migration: the lower the earnings, the lower the opportunity costs of moving, although, the evidence from previous empirical studies is not conclusive (see TERVO, 2000; RITSILÄ and OVASKAINEN, 2001; NIVALAINEN, 2004) . A high level of taxation in the region of origin in turn may be an incentive to move. 14 Commuting is also likely to increase the likelihood of migration (ROMANI et al., 2003; NIVALAINEN, 2004) . 15 The characteristics of the region of origin play a crucial role in migration decisions (AXELSSON and WESTERLUND, 1998; KNAPP et al., 2001 Table 2 presents the estimation results of the migration model. Maximum likelihood estimates of the parameters are given together with their asymptotic standard errors and significance levels. The parameters for the periphery and growth-centre migration alternatives serve as a basis for identifying differences in migration behaviour.
ESTIMATION RESULTS
Deviations in parameter values imply differences in the weight of particular variables in the migration decision between periphery and growth-centre.
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Personal characteristics
As expected, the results show that the likelihood of migration diminishes with age.
Interestingly, the much larger negative estimate for growth-centre migration implies that older people are less likely to move to the growth-centre regions than to the periphery.
In accordance with RITSILÄ and HAAPANEN, 2003, the likelihood of growth-centre migration increases with the individual's level of education. However, this is not true of migration to the peripheral regions. Combining the effects of age and education, it can be deduced that the peripheral regions are losing an important part of their human capital. Young and educated individuals move from the periphery to the growth-centres, and human capital becomes concentrated in a few regions (c.f. RITSILÄ and HAAPANEN, 2003) . In addition, the demographical structure of the peripheral regions worsens still further.
Household characteristics
The impact of marital status on migration seems to be closely related to spouse's employment status, and thus to attachment to the local labour market. An employed spouse significantly reduces the likelihood of moving. On the contrary, a non-employed spouse may even increase the likelihood of moving, especially to a growth-centre region. Having school-aged children significantly discourages the likelihood of migration to a growth-centre. However, younger children do not have a significant impact on the likelihood of migration (see also NIVALAINEN, 2004) . Home-owning status significantly reduces the likelihood of migration to the peripheral regions, but not to the growth-centre regions. As a whole, the results suggest that individuals in settled circumstances are less willing to migrate to a new location with less certain prospects.
Labour market characteristics
The estimates imply that personal unemployment enhances the likelihood of moving to the periphery, but not to a growth-centre (cf. KAUHANEN and TERVO, 2002 However, our findings indicate that the higher the individual's initial earnings, the less likely s/he is to move to another peripheral region. As expected, commuting significantly adds to the propensity to move. The effect is greater on growth-centre migration than peripheral migration. According to the results, it seems that unemployment does not induce migration to the growth-centres as strongly as has been assumed. Instead, commuting seems to be an important determinant in migration behaviour, especially in migration to growth-centres.
Characteristics of the region of origin
The likelihood of migration is significantly related to the distance to the closest growthcentre region. The further away from a growth-centre region an individual lives, the more likely s/he is to move. On the contrary, living in one's region of birth reduces the willingness to move. In addition, a higher share of service workers in the home region significantly deters migration to another peripheral region. In general, the availability of services is related to the distance of region from a growth-centre -the more distant the region, the fewer the services available.
Expected disposable income
As discussed earlier, the impact of expected disposable income on the migration decision is estimated with a normally distributed random parameter. Table 2 shows that the mean value of the parameter density is significant at the 0.05 level. This provides evidence supporting the human capital hypothesis: migration decisions are affected by disposable income expectations. However, no significant random variation in the income expectations parameter is found, as indicated by the insignificance of the standard deviation. Triangular and uniform densities were also tried, but the results were very similar and are therefore not reported. To sum up, expected disposable income has an effect on migration behaviour, but a closer examination is needed to evaluate its policy implications.
POLICY IMPLICATIONS
Policy implications are next discussed with an example illustrating the effects of changes in individuals' expected disposable income on the likelihood of migration. Table 3 illustrates the estimated impacts and costs of two income policy interventions aimed at increasing disposable income in four northern subregions of Finland. The interventions would increase an individual's disposable income by 10% and 25%, respectively, given that s/he does not move to a growth-centre region. In other words, the increase in income is conditional on the potential migrant staying put or moving to another peripheral region. 17 At the top of Table 3 are the predicted probabilities for the three migration alternatives before and after the two interventions. They have been calculated as averages over all observations using the parameter estimates reported in Table 2 . By comparing the statistics in the first two columns we can see that a 10% increase in expected disposable income would decrease the probability of growth-centre migration by approximately 12% (from 0.0159 to 0.0140). Similarly, the final column indicates that a 25% increase in expected disposable income would decrease the probability of growthcentre migration by approximately 26% (from 0.0159 to 0.0117). Hence, it seems that migration decisions can be affected by income policy interventions. However, the impact of expected disposable income on the propensity of migration remains modest compared, for example, to the impact of education.
TABLE 3 AROUND HERE
In considering the benefit of an intervention, its costs should also be taken into account (see bottom of Table 3 ). Naturally, the costs of the intervention will depend positively on the level of income and the number of persons affected by it. In order to make the example intervention policy feasible, it was only targeted at a restricted population in the four northernmost regions of Finland (Torniolaakso, and Tunturi-, Northern-and Eastern-Lapland). In 1999, these regions were home to 26,898 employed people with an average annual disposable income of 9,137 euros. The income policy interventions, if implemented, would raise average annual disposable income to 10,051 and 11,421 euros, respectively. Thus, our rough estimate is that the interventions would have cost approximately 24 and 61 million euros. However, it should be noted that these estimates do not take changes in migration flows, and thus in the size of the working population in the target regions, into account. Note also that the costs would be lower, if the income policy intervention was targeted at younger individuals since, on average, they have lower earnings.
CONCLUDING REMARKS
The results of the empirical analysis implied that substantial differences exist between the determinants of peripheral and growth-centre migration in Finland. The migration decision is closely linked to the potential migrant's personal, household and labour market characteristics as well as to the characteristics of his/her home region. Firstly, young and higher educated individuals tend to move from the periphery to the growthcentres. This means that the peripheral regions are losing an important proportion of their human capital, and that human capital is becoming concentrated in a few regions.
Secondly, individuals in settled circumstances (families with children, home-owners)
are less willing to migrate to a new location with less certain prospects. Thirdly, it seems that the unemployment does not induce migration to the growth-centres as strongly as has been assumed. Instead, commuting seems to be an important factor determining the migration behaviour, especially migration to growth-centres. Finally, the further away from a growth-centre region an individual lives, the more likely s/he is to move. On the contrary, a higher share of service workers significantly deters migration to another peripheral region.
In support of the human capital hypothesis, the estimation results implied that migration decisions are affected by disposable income expectations. Hence, it seems that migration decisions can be affected by income policy interventions. However, the impact of expected disposable income on the propensity to migrate turned out to be rather modest. In addition, the use of an income policy intervention is not unproblematic. Even if the intervention were only targeted at few peripheral regions, it would still be a rather expensive option. This is mainly due to the general nature of such an intervention, as it applies to all employed individuals regardless of their propensity to migrate. At the same time equality between individuals and between regions becomes an issue. Co-operation between regions may suffer as a result of inequalities of treatment between them. In addition, peripheral regions contain a large pool of unemployed inhabitants. 
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APPENDIX
Constructing expected disposable income for 1995
An individual's disposable income in 1995 was calculated by subtracting state, municipal, Church, and social security taxes from earned annual income. Possible tax deductions were not taken into account in the calculations. Because we knew each individual's region of residence, but not municipality, we had to use a proxy for the municipal tax paid by each individual. It was calculated as a population-weighted average of all the municipal taxes in the region.
We then estimated three income equations (5). They did not show evidence of selfselection (Table A1) : the null hypothesis of no self-selection could not be rejected at the 0.05 level with t-test values of -1.478, 1.353 and -1.921 in the samples of stayers, periphery migrants and growth-centre migrants, respectively. Hence, we proceeded by estimating the income parameters with the standard ordinary least squares (OLS) method. Finally, these parameters were used to compute expected disposable income for each individual for each of the three migration alternatives. in 1995) . First, the estimated parameter is given, followed by the standard errors in brackets. All variables measured at the region of origin in 1993; see Table 1 Continuous Natural logarithm of predicted disposable income for 1995 (1,000 euro) in the three migration alternatives; see Appendix, Table A1. 2.151 (alt.0) 2.074 (alt.1) 2.095 (alt.2)
Notes: All variables measured at the region of origin in 1993 if not otherwise stated. Number of observations: N = 9,221. Reference category for the educational dummies is primary education. For labour market status (employment, unemployment) it is out of the labour market. Individual's distance to the closest growth-centre region was calculated as follows: first the distance between two regions was calculated by using a distance matrix based on the relative location of the municipalities (Source: Finnish Road Administration), then in each subregion the most populated municipality was chosen to represent the location of the region. 2) Figure is assumed to be unchanged after the policy.
NOTES
1.
See WILLIAMSON, 1988 , LUCAS, 1997 , and UNITED NATIONS, 1999 , for a discussion of urbanization in general.
2.
For prior evidence on the impact of expected earnings on migration, see FALARIS, 1987, for Venezuela and ISLAM and CHOUDHURY, 1990 , for Canada. They find a positive and significant impact of expected income gain on migration. 
5.
We approximate the present value of expected disposable income with predicted disposable income just after migration (see Appendix for details).
6.
The sample selection correction variables ij  are defined as: ij ij ij P P )) ( ( in equation (5). The result follows from the expected value properties of lognormal distributions (see, for example, MOOD et al., 1974, p. 117 ).
8.
Note that the error term ij  is not exactly Gumbel-distributed, since it is a linear function of the Gumbel error term ( ij  ) and the normal error term ( ij  ).
Fortunately, the assumption is defensible since both distributions have somewhat similar shapes (VIJVERBERG, 1995) . A similar assumption has been made previously (LEE, 1983; VIJVERBERG, 1995) .
9 . Due to "Iron Law of Economics", measurement errors are likely to bias the parameter estimates toward zero (CAMERON and TRIVEDI, 2005) .
10. Random parameters logit models can be estimated by maximising a simulated log-likelihood function (see STERN, 1997 , for a discussion). In this study, to reduce simulation error, the simulations are based on Halton draws (TRAIN, 2003) .
A more advanced treatment of the measurement errors would have required the use of panel data (CARROLL et al., 1995) . Due to data limitations this was left for a further study.
11. We used data from 84 subregions. The subregion of Åland was excluded, as it has many distinctive characteristics (including self-regulation, isolated geographical location and a Swedish-speaking majority). One limitation of the data set is that it does not allow us to use households as the unit of analysis, because we do not know which individuals belong to the same households. However, we do have wide range of household variables, which should control for the dependencies in the migration decision-making.
